The paper is motivated by severe concerns regarding currently applied care of the pregnancy-associated breast cancer (PABC) characterised by particularly poor outcomes of the disease. Psychological and ethical aspects play a crucial role in PABC: the highest priority not to damage the foetus significantly complicates any treatment generally, and it is quite usual that patients disclaim undergoing any breast cancer treatment during pregnancy. Although, due to global demographic trends, PABC is far from appearing rarely now, severe societal and economic consequences of the disease are still neglected by currently applied reactive medical approach. These actualities require creating new strategies which should be better adapted to the needs of the society at large by advancing the PABC care based on predictive diagnostic approaches specifically in premenopausal women, innovative screening programmes focused on young female populations, targeted prevention in high-risk groups, and optimised treatment concepts. The article summarises the facts and provides recommendations to advance the field-related research and medical services specifically dedicated to the PABC care.
Severe concerns regarding the pregnancy-associated breast cancer (PABC) are not really a new issue in medical care. Already by the middle of previous century, the field-dedicated physicians have addressed the problem providing clear evidence for particularly poor outcomes of the disease and stets pessimistic prognosis [1] . Since almost seven decades, the demographic profile of current populations underwent sufficient changes, and the problem, which has been rather neglected that time, now appears to provoke severe consequences and, therefore, attracts much more attention by medical, social, and economic fields of the society at large. What are exactly the main issues? Let us summarise the facts.
-Early twenty-first century is characterised by the breast cancer epidemic: about two million of new cases and a half of million disease-related deaths are registered annually [2] ; this actuality prompts to reconsider currently applied strategies in breast cancer management, generally. -Specifically, PABC represents a particularly aggressive type of breast cancer with poor individual outcomes [3] [4] [5] [6] . -Psychological and ethical aspects play a crucial role in PABC: the highest priority not to damage the foetus significantly complicates any treatment approach in pregnancy generally. In early pregnancy (first trimester), its termination in case of PABC is usual but not a trivial decision. Furthermore, it happens frequently that patients disclaim undergoing any breast cancer treatment during their pregnancy. Consequent postpartum breast cancer (BC) treatment is more costly but less effective, due to advanced stages of the disease [7] [8] [9] . -Delayed diagnosis and treatment (if any) in combination with particularly aggressive cancer type result in dramatically decreased overall survival in PABC patient cohort [10] . -No any population (screening) programme, no generally accepted risk factors, no standardised diagnostic approach, and no targeted preventive measures dedicated specifically to the PABC are currently established [4] , perhaps due to persisting consideration of PABC as a rare disease with minor impacts to the society. -However, PABC is far from appearing rarely now: its incidence is rapidly increasing up to 1:3000 of all pregnancies and more, that by about 250 million pregnancies registered annually [11] may comprise around 100,000 PABC new cases per year worldwide. Moreover, according to the currently available statistics, about a half of all unintended pregnancies ends in abortion. In turn, an induced abortion is a strong causal factor for breast cancer development, therefore, increasing the real portion of PABC by Bmasked^cases. To this end, in some cohort studies, the PABC portion is considered to represent up to 20% and more of all breast cancer cases [12] . -Specifically in Western countries, relatively high and stets increasing age at first gestation, on the one hand, is the characteristic attribute of their current demographic profiles; on the other hand, it represents one of the best acknowledged risk factors of PABC (for women older than 30 years of age) [10, 13] .
The above listed facts require creating new strategies which should be adapted to the needs of the society at large by advancing the PABC care based on innovative predictive approaches, dedicated screening programmes, targeted prevention, and optimised treatment concepts. Below provided chapters create a robust platform for that.
The definition of pregnancy-associated breast cancer PABC was originally understood as carcinoma of the breast in pregnant and breastfeeding patients. It was defined either as the breast cancer (BC) diagnosed during pregnancy or pregnancy occurred during the disease treatment [14] . Due to rapidly increasing knowledge about PABC aetiology and pathomechanisms, the definition of PABC underwent several modifications: from earlier BBC occurring during gestation and/or within one year after childbirth^ [15, 16] , and, later on, considering a sufficiently prolonged time-frame up to 2 years [17, 18] and longer after the postpartum [19] . Due to completely different treatment approaches applied, the subdivision into Bbreast cancer in pregnancy^and Bpostpartum breast cancer^is broadly practiced. Although both terms emphasise the doubtlessly important time point of diagnosis, they address neither the time frame of the disease development (that means unclear risk factors) nor the mechanism of the disease progression which are crucial for the disease prediction, personalised treatment, and prognosis.
Epidemiology of pregnancy-associated breast cancer PABC incidence is rapidly rising from 1:10,000 registered at the beginning of the millennium to the currently registered 1:3000 of all pregnancies [16, [20] [21] [22] . The median patient's age at diagnosis has been reported by some studies at the level of 33 years [23] . Importantly, the portion of PABC amongst all BC cases appears up to more than 15% in women below 35 years of age [24] . An increasing incidence of PABC affects both developed and developing countries. Specifically in developed countries, a rapidly increasing PABC incidence is currently demonstrated for a number of countries and regions. Hence, a large population study performed in Sweden showed that the number of PABC cases doubled from 16.0 up to 37.4 cases per 100,000 deliveries within the time frame 1963-2002 [22] . As detailed below, the age over 30 years at first gestation is one of the best acknowledged risk factors of PABC [10, 13] . There are several reasons which strongly motivate women to postpone their first delivery such as advanced education and career interests. According to the UN's annual Human Development Report (2016), percentage of female population with at least some secondary school education was documented as 100% in Canada, 89.1% in Denmark, 87.8% in Sweden, 69.8% in China, and 35.8% in India [25] . Overall, developed countries demonstrate in average 88.4% of their female populations against 51.7% in developing countries who have been educated at the secondary school. Therefore, in average, women are better educated and have higher chances receiving jobs in developed countires that may significantly enhance their age at first childbearing and, consequently, impact the PABC incidence as discussed below.
Pathophysiology of pregnancy-associated breast cancer
Several key players and molecular mechanisms driving PABC development and progression have been already identified. They demonstrate synergetic effects with each other potentiating their individual impacts and including pregnancy-specific hormonal profiles and alterations of the immune systems during pregnancy as well as transformation of the breast tissue during and after both-the pregnancy and breastfeeding [16] as detailed below.
PABC supportive hormonal profiles during pregnancy
There is a meaningful transformation in the entire hormonal profile of the maternal organism during pregnancy and lactation period including elevated levels of circulating oestrogen, progesterone, and a great number of growth factors. These molecular profiles (described in below provided subchapters) are essential for the physiologic foetal development but, on the other hand, they also effectively promote a particularly quick tumour progression from pre-lesions and early stage of malignant transformation into advanced cancer and aggressive metastatic disease [26] [27] [28] [29] [30] .
Compromised immune tolerance during pregnancy
Significant changes described for the immune reactivity as specific for pregnancy may deliver an important contribution to the PABC development and progression [31] . One of the primary functions of the human foetal placenta is to promote the tolerance of the maternal organism against the semiallogeneic foetus. Consequent pregnancy-specific modulation of both innate and adaptive immune function ensures that the embryo safely escapes removing from the maternal body [32] [33] [34] . However, as the negative side-effect of the provisional pregnancy-associated tolerance, malignant cells more easily overcome a confrontation with the immune system and may maintain for further proliferation [31] . In addition to that, pro/ inflammatory processes triggered in the breast tissue during the postpartum and post-lactation period may effectively contribute to the PABC development and progression [15, 35] .
Under compromised immune tolerance during pregnancy, further investigations are needed to clarify the possibility of a metastatic spread specifically to the placenta thoroughly investigating the neonate for potential metastases, in case they are detected in the villous placental system.
Breast tissue involution after delivery and discarded breastfeeding
The PABC development is considered to be, possibly associated with the process of breast involution that physiologically occurs after the pregnancy and lactation period [36, 37] . During this process, the fully differentiated functional mammary gland regresses back into the immature, pre-pregnant state. Such tissue transformation is extremely complex at both -molecular and cellular levels including extensive apoptosis of the epithelial cells, rigorous stromal remodelling, adipogenesis, and activation of inflammatory response accompanied by comprehensive alterations in a number of molecular pathways demonstrating great similarity with wound healing mechanisms, which, if being impaired, generate pro-oncogenic microenvironment [35, [38] [39] [40] [41] [42] .
Clinical picture of PABC
It is important to know the stage of the disease, patient's decision on completing the pregnancy, age at the gestation as well as integrity of the foetus, in order to adequately consider the treatment options during pregnancy [43] . The main challenge in applying the life-saving therapy for the mother is to avoid any life-threatening harm on the foetus. Therefore, it is essential to know the exact clinical behaviour along with the biology of PABC to apply the most efficient individualised treatment for each patient [44] .
Generally, PABC appears more aggressive compared with the age-matched non-PABC. The tumours are often diagnosed in more advanced stages, with larger tumour mass, higher grade, evident lympho-vascular invasion, more frequent nodal involvement, and distant metastases [3] [4] [5] [6] [45] [46] [47] . Advanced disease stages, in addition to more aggressive tumour phenotype, can be well explained by the substantial time delay in PABC diagnosis [15, 19, 48, 49] . The definitive PABC diagnosis is often delayed by 1 up to 13 months after the appearance of typical symptoms such as lump, pain, nipple discharge, and skin change, amongst others [4] . The early signs of cancer are frequently neglected by explaining their appearance to be physiological transformation of the breast tissue related to pregnancy and lactation. Also the physiological increase of breast density hinders breast cancer diagnostics by a conventional imaging approach. Finally, in contrast to the 40+ -year-old female subpopulations, there are no specialised breast screening programmes adapted to the specifics and needs of young women in child-bearing age that automatically exclude this particularly PABC relevant population from standardised and routinely performed BC diagnostics. All the above listed aspects hinder predictive medical services and cost-effective preventive measures which are crucial for an effective combating PABC in the society at large.
Pathophysiological characteristics of PABC
Pathophysiological characteristics of PABC are extensively under investigation. Invasive ductal carcinoma is the most frequently occurring histological type observed in 75-90% of cases, followed by invasive lobular and rarely inflammatory subtypes of breast carcinoma [50] . Current PABC treatment strategies rely on the protein expression status of oestrogen and progesterone receptors and human epidermal growth factor (HER2/neu) [51] .
Expression levels of oestrogen and progesterone receptors are often reduced in PABC
The expression of oestrogen (ER) and/or progesterone (PR) receptors is often reduced in PABC against the BC patient cohort in general. Hence, investigations performed in 797 PABC versus 4177 age-matched non-PABC patients revealed significantly bigger portions of ER-negative (39.3 vs. 28%, P < 0.01) and PR-negative tumours (39.7 vs. 28.4%, P < 0.01) in PABC [3] . In consensus, two other groups demonstrated sufficiently higher frequency of ER-(54.4 vs. 37.4%, P = 0.02; 59 vs. 31%, P < 0.001) and PR-negative tumours (54.6 vs. 26.9%, P = 0.0001; 72 vs. 40%, P < 0.001) in PABC [52] . Several other studies have demonstrated similar findings [4, 53, 54] .
Expression levels of HER2/neu are unremarkable in PABC
In general, although the pathological activation of oncogenes is involved in tumour development, their physiological activation during human ontogenesis is associated with normal foetal development. Of note, overexpression of HER2/neu is observed in physiologic placenta and foetal epithelial cells. Furthermore, the expression levels of p105 (proteolytic breakdown product corresponding to the extracellular domain of oncoprotein p185) in blood serum show a significant decrease in the first and second trimesters, whereas there is a significant increase during the third trimester in normal pregnancies [55] . A very recent study which has involved 344 PABC and 668 non-PABC patients demonstrated a parity in HER2-positive tumours for both groups (20.1 vs. 19.3% respectively, P = 0.52) [4] . This finding is sustainable by consensus with other groups [45] .
Gene expression patterns characteristic for PABC
Multiomic approach has been demonstrated as particularly useful in detecting gene expression patterns specific for PABC compared to non-PABC patients: the approach includes genomics, epigenomics, metabolomics, and miRNA panels, amongst others [16] . The substantial increase in invasiveness and aggressiveness of PABC epithelial cells was observed, as these cells experienced gain in copy numbers of genes associated with morphogenesis, angiogenesis, and metastasis, and loss in copy numbers of genes for tumour suppressors, cell adhesion, and macromolecular complex assembly or intracellular trafficking [56] . More recently, highly specific gene expression patterns have been identified in PABC compared to non-PABC patients [57] . Noteworthy, the specific molecular setup detected could persist in breast tissue up to 10 years after postpartum. Authors concluded that the molecular signature identified was best attributable to the triple-negative BC subtype which is highly aggressive and the most frequently linked to the PABC.
Risk factors identified for PABC
There are several major conditions clearly associated with PABC development as summarised in Table 1 including family history, specific syndromes, early age at menarche, higher age at first pregnancy, too short or no breastfeeding, and abnormal body mass index, amongst others [16] . These factors are per evidence linked to an increased risk of PABC as demonstrated or proposed by a number of studies discussed below.
Family history of breast cancer
Family history of BC is one of the best acknowledged risk factors for the development of the breast malignancies generally [2, 63] . BC family history has been identified as an independent risk factor for the PABC: in the large-scale study including 1715 premenopausal women, BC family history was associated with an increased risk of PABC up to 2 years after delivery (HR 3.28; 95%CI 1.05-10.3, P = 0.001) [12] , although the contrary results have to be mentioned [64] . Further, BRCA1 and/or BRCA2 mutation carriers are per evidence at high risk for the familial BC [65, 66] . However, Family history of breast cancer Increased risk of PABC ≤ 2 years postpartum (HR 3.28, P = 0.001) [12] Genetic predisposition BRCA1/2 carriers in PABC (25 vs. 11.5%, P = 0.034) [12, 58] Age at first pregnancy > 30 years old 5.3% increased risk of PABC per each year postponing pregnancy after 25 years of age [59] No long-term BC protection from 1st pregnancy after age 35 years [60] Early age at menarche Increased risk of PABC with early age at menarche (< 13 vs. ≥ 13 years) (HR 2.165, P < 0.001) [4] Little-to-no breastfeeding 4.3% decreased lifetime risk of BC by each 12 months of breastfeeding (P < 0.0001) [61] Decreased risk of BC with breastfeeding > 12 months (HR 0.74, P < 0.001) [62] Overweight Overweight women are at higher risk of PABC (HR 1.427, P = 0.011) [4] whether the inherited BRCA1/2 mutations do increase the PABC risk remains inconclusive [12, 67] .
First pregnancy after 30 years of age
Strong evidence is provided that the first pregnancy after 30 years of age increases the risk of PABC and BC in general [15, 22, 68] . The age at first delivery is an important risk factor amongst parous women aged over 25 years: postponing the childbirth by 1 year each is associated with 5.3% increased risk of BC development [59] . This result is well in consensus with other groups concluding that specifically in Western countries, relatively high and stets increasing age at first gestation is a dangerous trend of the demographic profiles [15, 60, 68] . In contrast, no any link between the BC risk and mother's age at the second or further births has been found.
Early age at menarche
The long period of time between the first menstrual bleeding (menarche) and the first full-term pregnancy is a well-known risk factor for the BC carcinogenesis [69, 70] . The prolongation of this time period leads to the substantial increase in hormonal stress resulting in the development of precancerous sites in the breast tissue and thus the more pronounced predisposition to BC later in life [2] . The early age at menarche (below 13 years) is clearly associated with an increased risk of PABC development (HR 1.762, 95%CI 1.322-2.348, P < 0.001) [4] .
Little-to-no breastfeeding
A number of studies identified important protective effects of breastfeeding and its extended duration against the BC in general and PABC specifically. In contrast, little-to-no breastfeeding was associated with a significantly increased risk specifically of the triple-negative (but not other types) BC amongst women aged ≤ 56 years [71] . In consensus, a largescale comparative study including 1424 BC patients against 2022 BC-free controls who experienced an increased number of breastfed children and increased number of months of breastfeeding per child has clearly demonstrated that an extended duration of breastfeeding reduces specifically a risk of the basal-like BC (but not other subtypes) [72] . Recent metaanalysis showed that mothers who breastfed for more than 12 months had a 26% decreased risk of BC compared to not breastfeeding women (50 studies; HR 0.74, 95%CI 0.69-0.79, P < 0.001) [62] . Another meta-analysis has included over 50,000 BC patients and almost 100,000 BC-free controls demonstrated the relative lifetime risk of BC to be decreased by 4.3% (P < 0.0001) for every 12 months of breastfeeding [61] . Noteworthy, the women with a total of ≥ 55 months of the lifetime breastfeeding do disease significantly rarely on BC compared to the parous women with no breastfeeding (HR 0.73, P = 0.049). In conclusion, an extended breastfeeding is a natural and very effective protection against BC generally and against PABC specifically.
Overweight
Abnormally increased body mass index (BMI) is observed more frequently in PABC compared to non-PABC patients. To this end, it is important to note that BMI standard ranges may vary between populations depending on the genetic predisposition, traditional nutrition, and climate, amongst others. Hence, the recent study performed in South Korea has indicated BMI ≥ 23.0 kg/m 2 as overweight for their female population with consequently increased risk of PABC (HR 1.427, 95%CI 1.086-1.876, P = 0.011) [4] . Abnormally high portion of the fat tissue provokes BC relevant hormonal dysregulation, increased oestrogen production, and increased blood levels of growth factors such as the insulin-like growth factors (IGF1, IGF2, and IGF3) and pro-inflammatory processes that synergistically promote pro-oncogenic alterations in maternal organism during pregnancy leading to PABC development and progression [29, 73] .
Modifiable breast cancer risk factors potentially relevant to PABC
Since cancerous pre-lesions may appear in teenager age [1] , the above described pregnancy-associated pro-oncogenic conditions generate highly Bfertile^environment for the transformation of preexisting lesions into aggressive breast cancer and quickly progressing metastatic disease. Contextually, all known risk factors specific for the youngest female populations are highly relevant to PABC development and progression. BC risk factors have been comprehensively overviewed [2, 74] ; however, the majority of them have not been investigated in the context of PABC yet. Here we analyse their relevance for PABC as summarised in Table 2 .
Synergic effects by patho/physiological factors and detrimental societal trends
Cumulative risks by early menarche, long time period between menarche and the first full-term pregnancy, and low number of full-term pregnancies Early age at menarche (e.g. due to increased protein and fat percentage in the dietary composition) and older age at first delivery (altered occupational exposure such as professional career) both are clearly associated with the development of BC generally and PABC specifically as described above. This condition is new, being typical for the early twenty-first century compared to the past [22, 95] . Further, low number of full-term pregnancies (due to ubiquitous application of contraceptives and about 50% abortion rates in unintended pregnancies-both strong risks of BC) is currently the detrimental trend. Longer period of time between early menarche and first full-time pregnancy together with low number of full-term pregnancies result in dramatically increased lifelong total number of menstrual cycles and ovulations in affected women. Cumulatively, this leads to highly increased hormonal stress, consequent early development of cancerous lesions in breast tissue getting, further, promoted into aggressive PABC by pregnancy, and follow-up processes as described above.
Physical inactivity and sedentary lifestyle
Physical inactivity and sedentary lifestyle is highly prevalent in childhood and adolescence with clear predominance in Western countries. This condition has adverse health effects and significantly increases BC risks in a multi-factorial way [75, 79, 96] . Various mechanisms with synergic effects have been proposed such as premature ageing, obesity-related hormonal dysregulation, altered insulin sensitivity, inflammation, and increased cytokine and oestrogen production, amongst others. Contextually, it was found that regular physical activity reduces exposure to sex hormones and activates specific tumour suppressor genes [97, 98] . These protective effects are strongly beneficial against PABC development.
Risky prolactin initiation linked to abortion and short intervals between pregnancies
In contrast to the protective effects of breastfeeding, elevated levels of the milk-producing hormone prolactin are associated with a significant increase in BC risk [99] . Beginning with the 8th weeks onwards pregnancy, prolactin levels do rapidly increase. The joint effects of high prolactin and progesterone levels may initiate abnormal cellular changes with a strong potential for BC development that is particularly relevant to the pregnancy-associated malignant breast tissue transformation in the case of abortion, when the pregnancy is not followed by the consequent breastfeeding. Further, too short time intervals between two pregnancies, especially first and second ones, result in joint stimulatory effects by oestrogen, progestogen, and prolactin leading to the malignant transformation of epithelial breast cells [99] . A prospective cohort study on 377 BC patients demonstrated that high concentration of plasma prolactin might increase BC risk regardless the menopausal and hormone receptor status [100] .
External risk factors

Environmental risk factors
The higher BC incidence amongst affected populations was observed in various studies [1] evaluating environmental risk factors such as an industrial air pollution [101] , toxic environmental contamination with heavy metals and polychlorinated biphenyl [102] , drinking water FS-affected females are at higher risk specifically for aggressive subtypes of BC and metastatic disease [92] [93] [94] and food contamination [103] , ionising radiation exposure [104] [105] [106] , tobacco smoke [76, 77] , or nutritional risk factors (such as excessive alcohol consumption) [107] [108] [109] . These factors could be highly relevant to the PABC development, due to rapidly increasing number of children and young adults, who are frequently or even permanently exposed to the toxic environment.
Smoking cigarettes before the first full-term pregnancy
Tobacco smoke is the well-acknowledged risk factor of BC incidence and mortality [75] [76] [77] . Recent cohort study conducted on 89,835 women by Canadian National Breast Screening programme showed that the total duration of smoking as well as the number of cigarettes per day used is significantly associated with an increased risk of BC [76] . Women smoking more than 40 cigarettes per day demonstrate 21% increased risk and women smoked more than 40 years are at 57% increased risk of BC versus nonsmokers. Particularly relevant to the PABC development might be the smoking exposure in early (teenager) age and 5 years or longer before the first full-term pregnancy [1] .
Alcohol consumption
Recently performed large-scale epidemiological study including more than 1.5 million cancer patients has clearly demonstrated that a regular alcohol consumption results in development of 6.4% of all female malignancies and 16.4% of all BCs [75] . Thereby, several mechanisms are related to BC risks such as an oxidative stress and toxic effects by hormonal dysregulation and triggered carcinogenesis [108] . Particularly relevant to PABC, the alcohol intake is most critical for breast cancer development in the time period between menarche and first full-term pregnancy [1] . Alcohol consumption in this period, adjusted for drinking after first pregnancy, was associated with significantly higher risk of BC (HR 1.11 per 10 g/day intake, 95%CI 1.00 to 1.23, P = 0.01) [78] . This risk might be, further, potentiated by a longer period of time between menarche and the first full-term pregnancy that is an acknowledged risk factor of PABC as discussed above.
Professional occupation-related risk factors
Rotating shift and night work
Rotating shift and night work is associated with a number of adverse health effects, syndromes, and disorders such as fatigue, anxiety, depression, sleep disorder, digestive and metabolic disorders, and cardiovascular diseases as well as cancer [110] [111] [112] . Several mechanisms have been suggested as elevating BC risks in rotating shift and night workers including the suppression of melatonin and vitamin D synthesis, disruption of circadian rhythm, suppressed immune system, and sleep deprivation [80] [81] [82] [83] . Recent large-scale analysis including more than 190,000 women with long-term follow-up medical records clearly showed that the rotating night shift work is associated with an increased BC risk, particularly significant for persons performing shift work in adolescence [84] that might be of particular relevance for the PABC development.
Flight attendants and elevated BC risk
Women working as a flight attendant are at higher BC risk (in addition to an increased risk of melanoma) that has been concluded mainly by population-based studies [85] [86] [87] . Specific mechanisms are supposed to include an exposure to the cosmic radiation, circadian rhythm and sleep disruption. However, recent studies emphasise the crucial role of coincidence of contributing risk factors such as reproductive aspects (older age at first pregnancy and lower parity), amongst others [113] . Collectively, they may potentiate PABC risks-the connections which have not been investigated so far.
Collateral syndromes and disorders potentiating PABC risks
Metabolic syndrome
Diabetic history is a well-acknowledged risk factor of BC development as well as poorer individual outcomes compared to the general population and non-diabetic BC patients, respectively [89, 90] . Metabolic syndrome is characterised by increased levels of growth factors and inflammatory processes associated with BC development, progression and aggressive metastatic disease [89, 114] . Although association of gestational diabetes with BC risk remains controversially discussed [115] , recent studies report two and more pregnancies complicated by gestational diabetes as clearly associated with an increased BC risk (HR 1.68, 95%CI 1.15-2.44) [91] . Due to the rapidly increasing rates of diabetes mellitus type 2 in teenager populations and youth [116] , its relevance for PABC as the collateral pathology potentiating the risks has to be considered.
Abnormal BMI: high versus low values
Abnormally high BMI has been demonstrated to increase PABC risks by several pathomechanisms presented in the above chapters [4] . Abnormally low BMI is less investigated in the context of BM. However, the large-scale meta-analysis performed basing on 82 studies with altogether over 200,000 BC patients demonstrated that underweight women (BMI < 20) are at higher BC risk and related mortality compared to the standard BMI (20) (21) (22) (23) (24) (25) range [88] . Since the so-called eating disorders such as anorexia nervosa are relatively common especially in teenagers and young females [117, 118] , their relevance for PABC risks should get thoroughly investigated in follow-up studies.
Flammer syndrome and PABC: facts and hypotheses
Strong evidence provided recently demonstrates that systemic hypoxia is the generator and promotor of the cancer-friendly microenvironment [119] . On the other hand, Flammer syndrome (FS), a well-described suboptimal health condition [120] , is known to predispose affected individuals to the systemic hypoxia with its clinical onset early in life (teenager age) [121] . Symptoms and molecular patterns specific for the systemic hypoxia can be objectively monitored and measured in the FS-affected individuals utilising nailfold capillary microscopy, imaging tool, and multiomic approach utilising blood samples [122] . Systemic hypoxia has been identified as one of the key drivers of the aggressive BC subtypes and metastatic disease [74, 119, 123] . Consequently, young women affected by FS are at the meaningful risk to develop quickly progressing BC [123] , that has been confirmed by a series of the topic dedicated studies [92] [93] [94] concluding the FS relevance for particularly aggressive BC subtypes such as the triple-negative breast cancer which is typical for PABC patient cohort. Currently, there is no any evidence provided for the FS incidence in the PABC patient cohort. However, according to the above summarised facts, we hypothesised that FS phenotyping in young female populations might be extremely useful for innovative screening programmes specifically dedicated to selection of persons at high risk for the PABC development.
Conclusions and expert recommendations
Early twenty-first century is characterised by the breast cancer epidemic. Specifically, PABC represents a particularly aggressive type of breast cancer with poor individual outcomes. Delayed diagnosis and treatment of PABC dramatically decrease overall survival of the affected women. It happens quite frequently that patients disclaim undergoing any cancer treatment during their pregnancy. Consequent postpartum BC treatment is more costly but less effective, due to advanced stages of the disease. PABC is far from appearing rarely now: its incidence is rapidly increasing up to 1:3000 of all pregnancies and even more; moreover, a big portion of the PABC cases are Bmasked^by abortions that further increase the PABC contribution to the breast cancer aetiology. Specifically in Western countries, relatively high and stets increasing age at first gestation is the characteristic attribute of the demographic profile being also one of the best acknowledged risk factors of PABC (women over 30 years of age). All these facts and actualities are known. However, our society is currently not skilled to effectively combat the PABC with all ethical, social, and economic consequences negatively impacting healthcare and the society at large in a long-term manner. No any population (screening) programme, no generally accepted risk factors, no standardised diagnostic approaches, and no targeted preventive measures specifically focused on combating the PABC are currently established. The appropriate measures can happen only if new concepts advancing medical devices in the overall PABC management will be createdsee the below provided recommendations.
Recommendations
-The dimension of currently underestimated PABC prevalence should be reconsidered, since the PABC causal contribution to the overall breast cancer aetiology in the reality appears to be much higher than it is traditionally assumed. -Innovative screening programmes should be adapted to the needs of young populations (teenagers, youth) relevant to PABC. To this end, imaging modalities (ultrasound and MRI diagnostics) are effective for early breast cancer diagnosis and treatment prior to a planned pregnancy. -Phenotyping of predisposed individuals such as FSaffected individuals might be of great importance to start with, e.g. applied to teenagers by introducing dedicated questionnaires at the level of primary care (general practitioners). -Multilevel diagnostics including family history, questionnaires, imaging tools, and multiomic approach analysing predisposition and disease-specific molecular patterns (saliva and blood samples) are essential for predictive medical approaches applied to the persons at high risk for premenopausal breast cancer. This approach is strongly recommended specifically for planned pregnancies, in order to avoid a clinical manifestation of the PABC by targeted treatments. Hence, an innovative diagnostic approach has been most recently proposed for the premenopausal triple-negative breast cancer relevant to the PABC manifestation [124] . -Preventive measures tailored to the patient, if based on the individualised diagnostic approach, will save lives and improve the cost-effectiveness of medical services in the area.
In conclusion, Fig. 1 demonstrates huge deviations in PABC prevalence recorded worldwide. Certainly, the difference is primarily attributed to particularities of individual populations as discussed above. However, an adequate PABC definition has to be consolidated as stated in this chapter. Due to the emergency impacting the society at large, the authors emphasise the necessity and urgency of the measures listed above.
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